Abstract: UA AlfaGold is a Clearfield herbicide tolerant Brassica napus L. open-pollinated canola cultivar developed from a winter × spring B. napus canola cross and registered in Canada in 2015. On average, UA AlfaGold yielded 12.6% more seed but flowered and matured three days later than the WCC/RRC check cultivars. This cultivar had 0.6% higher oil in seed and 0.2% higher protein in meal than the WCC/RRC checks, and rated as resistant to blackleg disease. Development of UA AlfaGold demonstrates the utility of the European winter B. napus canola gene pool in the breeding of spring B. napus canola.
Introduction
UA AlfaGold is a Clearfield herbicide tolerant B. napus canola cultivar developed at the Department of Agricultural, Food and Nutritional Science, University of Alberta. It was tested in 2007 and 2008 at 16 locations of Private and Public Coop trials under the code A07-29NI. Based on these trials, this cultivar achieved a total merit score of 44.3, calculated based on the performance of the cultivar for seed yield, oil and protein contents, and its resistance to blackleg disease as compared to the checks. Thus, the cultivar was recommended by the Western Canada Canola/Rapeseed Recommending Committee (WCC/RRC) in 2009 for registration in Canada. However, at that time, interest for marketing an open-pollinated cultivar by the seed companies was decreasing due to the introduction of hybrid canola cultivars; therefore, this cultivar was not registered at that time due to the lack of a marketing partner. Recently, there is an interest from Seed Growers for an openpollinated canola cultivar and, therefore, we proceeded with the registration of this cultivar. UA AlfaGold was registered in Canada on 13 Nov. 2015, and has been granted registration number 7841 by the Variety Registration Office of the Canadian Food Inspection Agency, Government of Canada, Ottawa, Ontario.
Pedigree and Breeding Method
UA AlfaGold is a F 6 line derived from (Express × CL line) × Cougar CL cross. The parent Express is a European winter B. napus canola cultivar and is susceptible to Clearfield herbicide; seeds were obtained from Norddeutsche Pflanzenzucht (NPZ), Germany. The line CL (spring type) carried Clearfield herbicide tolerance genes; seeds were received from BASF, who is the owner of the genes conferring tolerance to this herbicide. Cougar CL is a Clearfield herbicide tolerant spring canola cultivar developed by the University of Alberta and registered in Canada.
The cross between Express and the CL line was made in 2003, and an F 2 population of this cross was grown in a greenhouse and sprayed with Clearfield herbicide. Two Clearfield herbicide tolerant F 2 plants showing winter growth habit were vernalized and crossed to the cv. Cougar CL and three-way F 1 seeds of (Express × CL line) × Cougar CL were obtained. The three-way F 1 plants were grown and self-pollinated by bag isolation to produce F 2 seeds. The three-way F 2 population was subjected to pedigree breeding with selection for tolerance to Clearfield herbicide, spring growth habit (flowering without vernalization), and earliness of flowering. For this, 947 F 2 plants were grown in a greenhouse and were sprayed with Clearfield herbicide, resulting in 543 plants being found to be tolerant to the herbicide (score 3 in 0-3 scale; 0 = most susceptible); however, based on vigor, 240 plants were retained. Of the 240 plants, 120 flowered until 165 days after seeding and were self-pollinated by bag isolation; however, 74 three-way F 3 seed families were selected based on earliness of flowering of the F 2 plants (104.9 ± 4.1 S.E. days to flower; the earliest plant flowered 55 days after seeding), and were evaluated in field plots in 2005 for tolerance to Clearfield herbicide and different agronomic traits including early season vigor, days to flowering, and days to maturity. Selection for seed quality traits was based on high seed oil and protein contents and low content of seed glucosinolates. Five to six F 3 plants from each family were also selfpollinated by bag isolation. Based on herbicide tolerance, agronomic and seed quality data, seed harvested from 149 single plants belonging to 27 F 3 families were selected.
One hundred forty nine F 4 families were grown in a yield trial in 2006 and tested for tolerance to Clearfield herbicide, agronomic performance, and seed quality traits from which four families were selected. In 2007, under the codes A07-29NI, A07-30NI, A07-31NI, and A07-32NI, bulked F 5 seeds harvested from the center of the selected four families (plots) were tested in Private Coop yield trials at seven locations, for blackleg resistance at one location and Clearfield herbicide tolerance at one location. In parallel, self-pollinated F 5 seeds, harvested from 46 single plants belonging to these selected four F 4 families, were grown as an unreplicated observation nursery in an isolated field to assess tolerance to Clearfield herbicide and agronomic and seed quality traits among the 46 lines. Based on herbicide tolerance, agronomic traits, seed quality, and blackleg resistance data from the Private Coop trial, the line A07-29NI was selected. Based on herbicide tolerance and agronomic and seed quality data from the isolated plots, bulked F 6 seeds from a single F 5 family (plot) belonging to the family A07-29NI were harvested and tested in Public Coop in 2008 under the code A07-29NI. Seed from this lot was also tested in a field trial (one location) in 2008 for tolerance to Clearfield herbicide, and this lot was also tested by BASF for the presence of PM1 and PM2 mutations of the genes conferring tolerance to Clearfield herbicide. These tests confirmed that A07-29NI is tolerant to this herbicide and carries the PM1 and PM2 genes in homozygous condition.
Performance
In Private and Public Coop trials, UA AlfaGold (A07-29NI) surpassed the 2007 and 2008 WCC/RRC check cultivars Q2 and 46A65 in each production zone for seed yield with an average of 12.6% advantage over all zones in two years. It flowered and matured 3 days later while straw-stiffness was similar to the mean of the WCC/RRC checks. UA AlfaGold had 0.6% higher seed oil, 0.2% higher meal protein, and 0.14% lower saturated fatty acid content in the seed-oil than the WCC/RRC checks ( Table 1) . Development of UA AlfaGold demonstrates the utility of the European winter B. napus canola gene pool in the breeding of spring B. napus canola (Kebede et al. 2010; Rahman and Kebede 2012 
Maintenance and Distribution of Pedigree Seed
Pre-breeder seed of UA AlfaGold (A07-29NI) was produced and maintained by the Canola Program of the University of Alberta (address: Department of Agricultural, Food and Nutritional Science, 4-10 Agriculture/Forestry Centre, Edmonton, AB, T6G 2P5, Canada), who will also be maintaining the cultivar. Breeder's seed was produced from the Pre-breeder seed by Lefsrud Seed, Viking, AB T0B 4N0, with the authorization for producing Foundation and Certified seeds for marketing this cultivar.
